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í The troglobitic spider genus Tartarus Gray is reinstated for four species of spiders 


from caves on the Nullarbor Plain, W.A. They are 7! mullamullangensis Gray 1973, T 
nurinensis sp. nov., T. murdochensis sp. nov., and T. thampannensis sp. nov. A cladistic 
analysis of the genera Yartarus and Baiami Lehtinen is presented. Prey catching 
behaviour of 7! nurinensis is recorded. 


M. R. Gray, Australian Museum, PO. Box A285, Sydney South, Australia 2000; manuscript 
received 5 March 1991, accepted for publication 21 August 1991. 


INTRODUCTION 


Gray (1981) redefined the genus Baram: Lehtinen 1967, which limited its distribu- 
tion to southern Australia. This redefinition included the placement of the monotypic 
genus Tartarus Gray 1973 as a junior synonym of Baiamıt, T? mullamullangensis Gray 1973 
was regarded as a troglobitic species of Bazam: with some aberrant characters. These 
characters included the web structure, cheliceral tooth pattern (3-5 retrolateral teeth in 
Tartarus but only 2 widely separated in Batamz) and the fovea shape. The discovery of 
additional troglobitic species sharing these characters has acted as an argument for the 
validation of the genus Tartarus Gray. The shift in web structure/prey capture behaviour 
is the clearest synapomorphy for the species comprising this genus. Baiami is here 
limited to south-western and south-eastern Australia with the Nullarbor karst dis- 
continuity being occupied by Tartarus. 

Three species of troglobitic spiders have been described from caves on the 
Hampton ‘Tableland area of the Nullarbor Plain. ‘These comprise: a mygalomorph, 
Troglodiplura lowryi Main 1969; a ctenid hunter, Janusia muiri Gray 1973 (tentatively 
reallocated to the Ctenidae from the Miturgidae by Gray, 1990); and Tartarus mulla- 
mullangensis, a sedentary web builder. The new species described in Tartarus were 
collected in caves on both the Hampton Tableland and the adjacent Roe Plains. It is 
notable that the most diverse troglobitic fauna of the Nullarbor region occurs on the Roe 
Plains in Nurina Cave (6N46). This diversity may be associated with the prevalence of 
more mesic surface conditions on the coastal Roe Plains during much of its Quaternary 
history, compared with the older (mid-Iertiary) but dryer Hampton ‘Tableland to the 
north. 


SYSTEMATIC DESCRIPTIONS 


Abbreviations for institutions are as follows: AM, Australian Museum, Sydney; 
SAM, South Australian Museum, Adelaide; WAM, Western Australian Museum, 
Perth. Spine counts are designated in the following way: prolateral, p; retrolateral, r; 
dorsal, d; ventral, v. 
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FAMILY STIPHIDIIDAE 
Genus Tartarus Gray 1973 


Tartarus Gray 1973: 210. Type species 7. mullamullangensis Gray 1973. 

Diagnosis: Eyeless, unpigmented, cavernicolous spiders. Legs very long, tarsi curved. 
Retro-margin of fang groove with 3-5 teeth. Fovea pitlike. Web with the form of a wide, 
suspended funnel (lampshade shaped). 

Description: Medium-sized, long legged troglobitic spiders closely related to the genus 
Baiami Lehtinen. Eyes and pigmentation absent (cephalothorax and legs pale amber, 
abdomen white with off-white mid-dorsal heart stripe). Caput prominent, narrow, with 
frontal ridge in ocular area. Fovea pit-like. Cheliceral groove with 4-6 prolateral and 3-5 
retrolateral teeth. Plumose hairs numerous. Legs slender with curved tarsi and variably 
reduced spination. Calamistrum placed in third quarter of metatarsus, about one-sixth 
of metatarsus length. Cymbium of male palp with a basal process. Median apophysis 
absent. Embolus thin and marginal with a wide semi-circular membraneous conductor. 
Palpal tibia with 2 retrolateral processes. Epigynum with a deep central fossa. Internal 
genitalia with short coiled ducts and a pair of ovoid receptacula, bluntly pointed 
anteriorly. Web a broad funnel narrower basally (Jampshade shaped’), inside which the 
spider sits upon the substrate attachment. 

Included Species: Tartarus mullamullangensis Gray, T. nurinensis sp. nov., T. murdochensis 
sp. nov., T. thampannensis sp. nov. 

Distribution: Caves of the Hampton Tablelands and Roe Plains in the Madura- 
Mundrabilla region, Nullarbor Plain, Western Australia. 


Tartarus mullamullangensis Gray 1973 
(Figs 1, 2) 

Tartarus mullamullangensis Gray 1973: 211, figs 6, 9, pl. 1. 
Baiami mullamullangensis (Gray): Gray 1981: 792, figs 22, 27, 45, 46. 
Types: Holotype male (SAM, BS1860), Dome Chamber, Mullamullang Cave (6N37), 
Hampton Tableland, Nullarbor Plain, Western Australia, 10.1.1969, P. Hawkes. 
Paratypes, 2 juveniles (AM, KS5 and KS6), 4.1.1972, G. Sjoberg and M. Gray (KS5), 
25.12.1969, M. Gray and B. Muir (KS6); other data as above. 
Diagnosis: Legs 1243 (male). Leg spines fewer compared with Baiami spp. and T 
murdochensis. Spines small in size in juveniles (and, by inference, in females). Carapace 
length ca 5.6, caput long, narrow. Fovea an elongate pit, widest anteriorly. Male palp as 
in Figs 1, 2. 
Distribution: Type locality only, Hampton Tableland, Western Australia. The type 
specimens were taken in the most remote part of Mullamullang Cave (Dome Chamber, 
ca 4 km from entrance), but remains of a male spider and traces of silk were found near 
The Sail, a rock feature ca 2 km from entrance. 


Tartarus nurinensis sp. nov. 
(Figs 5, 8, 9) 

Types: Holotype female (WAM, 85/1275), Nurina Cave (6N46), Roe Plains, Western 
Australia, 2.9.1985, N. Poulter. 
Diagnosis: Legs 1243 (female). Spination reduced compared with T murdochensıs, 
ventral tibial spines absent. Spines long, slender. Caput long. Posterior margin of 
epigynal fossa deeply procurved. Copulatory ducts straight proximally, coiled distally 
once around receptacula. 
Description: Female. Carapace length 6.35, width 4.50; (abdomen damaged). Caput 
long, narrow. Chelicerae with 5-6 promarginal and 4-5 retromarginal teeth. Fovea a 
longitudinal pit. Carapace posterior margin weakly indented. Legs 1243. 
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Figs 1-11. Tartarus spp. 1, 2, T. mullamullangensis male palp: 1, bulb, ventral; 2, tibia, retrolateral. 3-5, female 
internal genitalia: 3, 4, T. murdochensis — 3, Murdoch Sink, 4, Cave 6N194; 5, T. nurinensis. 6-8, epigyne: 6, 7, 
T. murdochensis— 6, Murdoch Sink, 7, Cave 6N194; 8, T. nurinensis, cheliceral tooth pattern. 10, 11, carapace: 
10, T: thampannensis, 11, T. murdochensis. Scale lines: Figs 1-9, 0.5 mm.; Figs 10 and 11, 1.0 mm. 
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1 2 3 4 Palps 

Femur 18.50 14.65 12.45 14.75 3.50 

Patella 2.53 2.50 2.30 23) 0.96 
Tibia 18.85 15.20 12.05 13.50 1.71 
Metatarsus 20.50 17.20 14.00 17.10 — 

Tarsus 9.00 7.20 3 5.90 2.59 

69.38 56.75 45.95 53.60 8.76 


Spination. Spines long. Tibial ventral spines absent. Leg 1, femur p01010 r101101 
d1101000; tibia pl0110 r11110; metatarsus p1101 r1010101 v001001. Leg 2, femur p11101 
r11111 d111010; tibia p0110 r111110; metatarsus p11001 r101001 v11010101. Leg 3, femur 
p11101 r11101 d110100; tibia p1110 r11110; metatarsus p10101 r1111 v20201. Leg 4, femur 
pl100 r0011 d111100; tibia p01110 r11110; metatarsus p111101 r100101 v020121. Female 
genitalia, Figs 5, 8. Posterior margin of epigynal fossa deeply procurved, U-shaped. 
Copulatory ducts straight proximally, coiled once around receptacula distally and 
inserted laterally. 

Distribution: Type locality only, Roe Plains, Western Australia. 


Tartarus murdochensis sp. nov. 
(Figs 3, 4, 6, 7, 11) 

Types: Holotype female (AM, KS 18430), Phyllistine Flattener Cave (6N194), 
Hampton Tableland. Nullarbor Plain, Western Australia, 11.7.1985, D. Mitchell. 
Paratype female (AM, KS 18431), Murdoch Sink (uncatalogued cave), 2 km from 
6N194, other data as above. 
Diagnosis: Legs 1423 (female). Legs strongly spined. Caput shorter than in other 
species. Fovea elongate. Epigynal fossa with shallowly procurved posterior margin, 
copulatory ducts short. 
Description: Female. Carapace length 4.55 (3.73), width 3.58 (2.75). Abdomen length 
4.94 (4.15), width 3.33 (3.10) (paratype female in parenthesis). Caput normal (not 
elongate). Chelicerae with 4-6 promarginal and 3-4 retromarginal teeth. Fovea an 
elongate, narrow pit. Carapace posterior margin strongly indented. Legs 1423. 


1 2 3 4 Palp 

Femur 14.30 10.75 9.50 11.80 2.87 

Patella 1.90 1.65 1.60 1.60 0.79 

Tibia 15.60 11.10 9.25 11.30 1.39 
Metatarsus 15.80 11.10 9.65 12.50 — 

Tarsus — 4.90 3.95 5.50 2.12 

> 47.6 39.50 33.95 42.70 7.18 


Spination: Leg 1, femur p11101 r0111 d21100; tibia p01110 r11110 v1220; metatarsus p11000 
r10100 v20202. Leg 2, femur pilll r1111 d11100; tibia p01110 r11110 v2220; metatarsus 
pl101 r10101 v11113. Leg 3, femur pill r1011 d11100; tibia p01010 r01110 d10000 v2110; 
metatarsus pl102 r1102 v2011. Leg 4, femur p01001 r01111 d11100; tibia p00010 r01010 
d10000 v10000; metatarsus pll12 r10012 vOlll. Posterior margin of epigynal fossa 
shallowly procurved. Copulatory ducts short, curved over anterolateral receptacula 
surfaces to ventral insertions. 

Distribution: Type locality and Murdoch Sink, Hampton Tableland, Western 
Australia. 
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Tartarus thampannensis sp. nov. 
(Fig. 10) 

Types: Holotype juvenile female, penultimate instar (AM, KS16918), Thampanna 
Cave (6N206), Mundrabilla Station, Hampton Tableland, Nullarbor Plain, Western 
Australia, 11.9.1985, J. Geehan. 
Diagnosis: Like 7! mullamullangensis but fovea much wider. Caput long. Legs 1243. Leg 
spination sparse and spines reduced in size. 
Description: Female (juvenile). Carapace length 4.77, width 3:35. Abdomen length 7.8, 
width 3.9. Chelicerae with 6 promarginal and 4 retromarginal teeth. Carapace with 
long narrow caput, not deeply indented posteriorly. Fovea very open, half as wide as 
long. Legs 1243. 


1 2 3 4 Palp 

Femur — 13.68 11.11 9.07 11.01 3.30 

Patella 1.99 1.94 1.89 1.89 0.97 

Tibia 14.70 10.72 9.36 11.16 1.94 
Metatarsus 15.04 12.84 10.67 12.90 — 

Tarsus 7.08 5.63 4.32 4.75 2.91 

52.49 42.24 Bl 41.71 9.12 


Spination: Spines few and small. Leg 1, femur p0001000, d1101000; tibia p0001010, 
110101010; metatarsus p1010001, r1010001, v0000100. Leg 2, femur p010100, ri00000, 
d110000; tibia p0101010, r1010110; metatarsus p101001, 11010101, v001100. Leg 3, femur 
p111000, r100000, d111000; tibia p01010, r111010; metatarsus p1010101, r101101, v0200211. 
Leg 4, femur p100000, r(1)00000, d111000; tibia pi0010, r01010; metatarsus p10101101, 
11000101, v0000201. 

Distribution: Type locality only, Hampton Tableland, Western Australia. 

Note on Material: Description of species from juvenile material is not desirable but is 
justified here because: unique characters are demonstrable; ecophysiological 
constraints mean that species distributions in this genus are extremely localized — as 
demonstrated here isolated cave systems on the Nullarbor Plain can harbour unique 
species of Tartarus, whether through in situ genetic isolation or attenuated underground 
dispersal; material from these caves is both rare and rarely collected. 


PREY CAPTUREIN TARTARUS 


The general structure of the web of 7! mullamullangensis with its distinctive broad, 
funnel-like structure was noted by Gray (1973, 1981). Webs noted in Thampanna and 
Nurina Caves were of similar structure. The basal half of the web funnel consists of 
longitudinal support lines attached to the rock wall and connected by irregularly placed 
cross lines. These form a protective and prey sensing palisade within which the spider 
sits head down and motionless on the rock wall, its tarsi touching the web perimeter. The 
lace-like cribellar catching silk is confined to the wider proximal half of the funnel (Fig. 
12). 

Winged invertebrates do not occur in the deep regions of the Nullarbor caves so 
that it can be assumed that the Tartarus snare is adapted for the capture of ambulatory 
prey. Its large circular basal wall attachment may maximize the chances of substrate 
wandering prey coming into contact with the web from any direction. In Nurina Cave 
four troglobitic arthropods are potential prey animals: a carabid beetle, a cockroach, a 
centipede and an isopod. One abandoned web had a cockroach cuticle hanging from it 
(no prey wrapping was evident). 
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Figs 12-15. T. nurinensis, web and prey capture: 12, lateral view of ‘lampshade’ web, spider on rock wall at base 
of web; 13, spider in hunting position at base of web, tarsi on web perimeter, cockroach prey approaching web 
from left; 14, spider seizing prey and pulling silk down over it; 15, prey being dragged into web. 
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To observe prey capture, a juvenile cockroach (about 2 cm body length) was 
captured and released on a rock wall some 5 cm from the base of a T. nurinensis web (the 
web measured approximately 10 and 21 cm across its basal attached and apical open 
ends respectively, with a funnel length of 15 cm; the female spider was about 1 cm body 
length). 

After release the cockroach ran towards the web, coming into contact with its 
attached margin opposite the spiders third leg (Fig. 13). The spider, immobile until 
then, immediately lunged sideways towards the disturbance. In doing this both pairs of 
long front legs dragged down the upper skirt of cribellate silk on that side over the 
cockroach and rapidly enswathed it. The front legs and palps were then used to drag the 
swathed and struggling prey further into the web resulting in greater entanglement. The 
cockroach was then bitten twice, for 2-3 seconds each time, on the soft lateral abdominal 
tergal membrane (Fig. 14, 15). After this its movements abruptly ceased. The entire 
capture process took about 10 seconds. 

The spider then hung below the inert cockroach cleaning its jaws and palps. No 
attempt at prey wrapping was observed and the cockroach was simply left in the 
damaged web for the remainder of the observation period. The spider moved to the 
undamaged side of the web and began leg grooming (I and IV especially) combined 
with periods of alternating waving of each palp for 2-3 seconds. These activities 
continued for about 10 minutes after which the spider resumed its usual position at the 
base of the web. Neither feeding nor web repair was observed. 

A similar immediate lunge/swathe response was elicited from another spider when 
the base of its web was briefly touched with a pen tip. Subsequently the spider spent 
several minutes separating the adherent areas of silk from inside the funnel until the 
original web shape was restored. 


CLADISTIC ANALYSIS OF BAIMI AND TARTARUS 


The species data from which the cladogram (Fig. 16) is derived were analysed with 
the Hennig ’86 program. Data on Baramı comes from Gray (1981). Character polarity 
was determined by outgroup comparison with stiphidiid and desid genera. 

Troglobionty is so well established in Tartarus that many obvious features are a 
direct consequence of it (e.g. loss of eyes and pigment, leg elongation). Characters 
that are not of general occurrence in cave adapted spiders constitute more reliable 
apomorphies. These include the characteristic Tartarus web, a unique adaptation for 
prey capture in a low energy environment. Other characters, such as leg spine number 
and size, caput length and fovea width vary markedly between Tartarus species and so 
clearly are not solely consequences of troglobionty. 

The characters used in the construction of the cladogram are given below. 


1. Fovea shape. The wide, pit-like form of the fovea in Tartarus is apomorphic. The 
plesiomorphic condition is a narrow slit. 

2. Web structure. The sheet webs of Bazami and desid spiders are plesiomorphic. The 
funnel or ‘lampshade’ web of Tartarus is apomorphic, perhaps derived by enlarge- 
ment of the narrow funnel-like retreat area of many sheet web builders. It differs 
significantly, especially basally, from the ‘sombrero web’ of Stiphidium Simon 
(Main, 1976). 

3. Retrolateral cheliceral teeth. The presence of several retrolateral teeth in Tartarus is 
considered plesiomorphic. The two widely spaced teeth found in Bazami are 
apomorphic (independently present in two desid genera). This reductive trend is 
supported by the presence of only a single apical retrolateral tooth in some 
individuals of B. brockmani Gray. 
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Fig. 16. Cladistic relationships of Tartarus and Baiami species (Hennig 86; one tree, c.i. 87, r.i. 92). 


4: 


10. 


11. 


Caput shape. The narrow, long head area or caput seen in some species of Tartarus 
is apomorphic. The presence of a relatively shorter, broader caput in T murdochen- 
sis and Baiami, the plesiomorphic condition, suggests that the apomorphic 
condition is not a necessary result of troglobionty. 

Leg spine frequency. Reduction in the number of spines on all leg surfaces 
including the absence of ventral tibial spines in some Tartarus species is 
apomorphic. 

Leg spine size. The very small size of all leg spines in some Tartarus species is 
apomorphic. 

Cymbium apex. A strongly dorsally reflexed (rather than straight) apical part of 
the cymbium 1s apomorphic. 

Cymbial processes. The presence of cymbial processes is unusual in stiphidiid and 
desid spiders. A large retrobasal process occurs in 7! mullamullangensis and B. 
tegenarioides (a smaller additional process also occurs in the latter species). 
Outgroup comparison suggests apomorphy for presence of processes, requiring 
independent origin in those species if their respective genera are real. An alterna- 
tive is that those processes were present in the ancestor of Tartarus and Baramı and 
have been secondarily lost (the apomorphic condition) in all but one species in 
Baiam:. Both alternatives have been tested and neither alters the structure of the 
cladogram. The latter alternative is preferred here. 

Male palpal tibia shape. A very short palpal tibia is apomorphic in stiphidiid 
spiders. 

Anterior conductor process. Outgroup comparison indicates that marked attenua- 
tion of this process, particularly evident in some Bazami spp., is apomorphic. 
Epigynal fossa. A small external opening into the fossa is apomorphic. Outgroup 
and ingroup comparison indicate that a broadly open fossa is plesiomorphic. 
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12. A strongly sclerotized epigynum is apomorphic. Weakly sclerotized epigyna are 
widespread in the Stiphidiidae and are regarded as plesiomorphic. 

13. Copulatory ducts. In some Baiami spp. elongate ducts run longitudinally away 
from the epigynal fossa (apomorphic) rather than curving laterally (a parallel 
development occurs in 7! nurinensis). 

14. Epigynal atrium. Extension of the epigynal fossa to form a deep posterior atrium 
(from which the copulatory ducts arise) is apomorphic. A shallow atrium is 
regarded as the plesiomorphic state. 
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